12 



OFFSET WELL DATA 
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SEISMIC SURVEY 
DATA 



DATABASE 



T~* — W 
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GEOLOGICAL DATA 



17 



20 



HAZARD DATA 



A 



PROPOSED/CURRENT 
WELL DATA 

-Trajectory 
-Casing Depths 
-Casing Sizes 
-Geologic Targets 
-BHA Data 
-Fluid Properties 
-Drilling Costs 

-Drilling Operating Parameters 
(WOB/RPM, etc.) 



HAZARD EVALUATION 



CALCULATE/DISPLAY 

-Location of Hazard 
-Probability of Hazard 
-Magnitude of Hazard 
-Remedial Action to Remedy 
-Economic Cost of Hazard 



FIGURE 1 



DISPLAY HAZARD DATA 



24 



UPDATE CURRENT WELL DATA 



26 



RECALCULATE/REDISPLAY HAZARD DATA 
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CONTINUE WITH 
WELL AS PLANNED 



34 



28 



32 



X 



ADJUST 
WELL PLAN 



FIGURE 2 
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CONTINUE WITH 


WELL AS PLANED 


(Step 34 - 


FIG. 2) 
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YES 



UPDATE DATABASE 
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X 



RECALCULATE HAZARD 
DATA 



TO 24 OF FIG 2 



44 



YES 



MAGNITUDE/CONSEQUENCES 



FIGURE 3 



Current 
Depth (Real- 
lime MWD 

Survey) 



40 




Pore Pressure 

Prediction 
-LWD Sonic 
-Resistivity 
-SWD 



5*- 




Safe Mud 
window 



Real-time LWD 
measurements (e.g., 
downhole pressure, 
images etc) 



/ 

% 



51 



Refine Casing Plan 



Interactive Graphical 
Display of hazards, risks, 
and associated probability 
and severity 

- Alarms for kicks, lost 
circulation, stuck pipe, 
wellbore stability based on 
probabilistic approach 



Mechanical 
Earth 
Model 

-in-siru stress 
white drilling 



-</7 





ID 



Seismic While 
Drilling information 



Update Time 
Depth 
conversion 
with checkshot 



Predicted 

Targets/Formation 

tops/lithologies 

- initial estimate from 
pre-drill seismic 
shift surfaces based 
on updates from 
SWD information 
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Depth 

(Metres) 

MDbrt TVDbrt 



i. — 



200 
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Furore. ^ 



BEST AVAM *w 



AVAIUELE 



♦150- 
1650m 



1103- 
1253.5 m 



1) Potential MUD LOSSES using 1.65sg 
mud weight 



- Keep £00 tow 
-Observe for losses 

- LCM may b« necessary 

- Maintain good bote cleaning 



1025- 
1900 m 



941- 
1394 m 



2) Well Inclination between 55-65 deg. 
Possible AVALANCHING cuttings 
beds. 



- Ensure good note cleaning 
and careful trippmg of BHA 
through and below this cone. 



1675- 
1828 m 



1266- 
1351m 



3) Potential MUD LOSSES If ECO 
exceeds 1.68sg 



• Keep ECO tew (<1t6ftsg) 
-Observe for lessee 
- LCM may be necessary 



I860- 
2070 m 



1364- 
1505 m 



4) Potential BREAKOUT 
using 1. 65 sg mud weight 



- Monitor caving volumes 

- Observe caving morphology 

- Avoid ewabWng during TOH 

- Good hole cleaning Important 



1980- 
2505 m 



1444.5- 
1844.5 ra 



5} Potential tosses due to FAULT ZONE 



- Keep CCD below t.70sg- 

- Monitor mud losses carefully. 

- Monitor lor fracture related cavtngs. 

- An increase in mud weight NOT 
recommended due to destabHtsatlon 
of failed material across fault zone. 

- Do not rotate BHA across feuK looe. 



1990- 
2070 m 



1450- 
1500m 



6) Possible Bedding Parallel Formation 
Failure. High volumes of cavings, 
danger of paction* 



- Monitor caving morphology for bedding 
parafiel failure 

- Maintain good hole cleaning, reduce 
ROP If caving volume becomes 
excessive wtth increased hole 
cleaning. 

- Do not increase mud weight 



2725- 
2850 m 



2040- 
2157 m 



7} Potential BREAKOUT using 
1.65 sg mud weight 



- Monitor caving volumes 

- Observe caving morphology 



2883- 
2925 m 



2189- 
2228m 



8) Potential mud losses m fractured 
BatderfSete tf ECD exceeds 1 .68 sg. 



-Keep ECO low <<1.68sg) 
-Observe for losses 
- LCM may be necessary 



seST AVAILABLE- 



Safe Mud Window 
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BEST AVAILABLE COPY 



